The overall sample population contains both quartz tholeiites and olivine tholeiites; the latter are close to being silica oversaturated. Samples from Sites 336, 337, 338, 345, 350 have bulk compositions similar to many other oceanic tholeiites, and their variations in AI2O3, K2O, and Mg* ratio probably reflect minor removal or addition of Plagioclase and olivine together with the effects of halmyrolysis. However, those samples with high Mg* ratios (338, 344, 345) show no signs of excess olivine and appear to be the most primitive basalts sampled. Several samples are titania rich, but are essentially tholeiites rather than alkalic basalts. These samples also have the lowest Mg* ratios, low MgO, and high K2O and may represent basalt magmas that have undergone low pressure fractionation.
TRACE ELEMENT CHEMISTRY
The abundance of Rb, Sr, Zr, and Y were determined by X-ray fluorescence techniques and are shown in Table 2 . Tholeiites from Sites 336, 337, and 338 have 1-5 ppm Rb, which, together with low K2O contents, suggests that halmyrolysis has had little effect on basalts at these sites. Y contents (22-34 ppm) and Zr (50-82 ppm) are uniformly low, and together with the low Sr values for Site 336 and 337 basalts confirm that these samples are typical oceanic tholeiites. The Sr and AI2O3 contents of samples from Site 338 may result from minor Plagioclase accumulation.
Samples from Site 342 show 2-3-fold enrichment in Zr and 1.5-2-fold enrichment in Sr over typical oceanic tholeiites, but Rb and Y are not strikingly enriched. Higher than normal Zr was also observed in Site 343 basalt, but Rb remained low. Diabases at Site 344 show marked enrichment in Rb (10-34 ppm), but this is not accompanied by enrichment in Zr (84-94 ppm) or Y (21-27 ppm), although Sr values are rather high (196-225 ppm) .
High Rb and Sr contents also characterize Site 345 samples, but Y remains low (26 ppm) and Zr is variable but not exceptionally high. The trace element composition of Site 348 basalts are typical of oceanic tholeiites; Rb is low (1 ppm) as are and , whereas Y is more varied (34-41 ppm). At Site 350, trace element contents show no internal consistency, low Rb (4 ppm) and Y (37 ppm) are associated with high Zr (158 ppm) and Sr (250 ppm).
Generally the behavior of the lithophile (LIL) trace elements is consistent with the bulk chemistry in that samples designated as typical oceanic tholeiites show appropriate low concentrations of LIL elements. In contrast, those samples with high Tiθ2 contents show consistently high concentrations of Zr and Y and, in some cases, Sr. Even under the most favorable conditions of fractional crystallization, inspection of the 144-146 337-13-2, 140-143 337-14-2,91-94 337-15-2, 137-140 338-43-2, 115-118 338-43-4, 54-57 338-45-2, 56-59 342-7-2, 137-140 342-7-5, 126-129 342-8-2, 65-68 343-13-2, 20-23 344-34-2, 27-30 344-35-4, 87-90 344-37-2, 135-137 345-33-2, 56-59 345-35-1, 145-148 348-32-4, 93-96 348-34-2, 107-110 350-16-2, 30-33 Sr   137  144  94  96  80  167  173  151  250  241  209  202  214  196  225  256  244  98  88  251   Y   30  35  35  34  29  23  22  27  36  42  36  40  26  22  27  26  26  41  34  38   Zr   76  82  57  55  57  62  50  64  186  180  189  154  90  84  94  94  142  72 trace element abundances and within the constraints afforded by the major element data, it would not be possible to derive the titania-rich and LIL element-rich basalts by fractional crystallization of a typical oceanic tholeiite. Rather, it seems that these magmas may be derivatives of a compositionally distinct (and unsampled) parent magma whose mantle source was chemically different from that of typical oceanic tholeiites.
MINERAL CHEMISTRY
We have determined the range of compositions of the major mineral phases in representative samples of each basalt type from each site. Mineral determinations utilized an ARL-EMX microprobe with appropriate application of instrumental and Bence-Albee matrix corrections. Data are tabulated in Table 3 (Plagioclase),  Table 4 (pyroxenes), and Table 5 (iron-titanium oxides). Few samples contained fresh olivine, and no useful data could be determined for this mineral.
Generally the minerals show a limited range of compositions as a consequence of relatively rapid cooling. As might be expected, the most extensive mineral zoning was measured from Site 342 and 344 samples which are coarser grained than samples from other sites. Variations in major end-member components of pyroxenes are shown in Figure 1 . The pyroxenes are dominantly calcic diopsidic augites, no low-calcium pyroxenes were detected. The zoning trends result in depletion in the wollastonite component which is not invariably associated with iron enrichment. These trends are in contrast to the iron-enrichment trends at relatively constant wollastonite content observed for many volcanic and plutonic pyroxenes. It is also noted that some of the pyroxenes fall within the two-pyroxene field boundary as defined by the trend for calcium-rich pyroxenes from the Skaergaard intrusion. In the Leg 38 samples, it appears that relatively rapid cooling initiated rapid crystal growth and consequently metastable compositional trends developed. Significant deviations from stable crystallization are also indicated by the contents of minor elements Al, Ti, Cr. Rapidly cooled pyroxenes are highly aluminous and contrast Note: 1,2 = microlites; 3 = (edge), 4 = (core) phenocryst; 5-10 = microlites; 11-14 = weakly zoned phenocrysts; 15-16 = microlites. Note: 1 = (core) phenocryst; 2-6 = zoned phenocryst; 7 = (core) phenocryst; 8 = (core) phenocryst; 9 = (core) phenocryst; 10, 11 = (core) phenocryst; 12 (edge)-16 (core) = zoned phenocryst;
17 ( with the lower Al contents of more slowly cooled pyroxenes. Since the basalts show little variation in bulk AI2O3 content, and there is no obvious relationship between pyroxene minor element content and bulk composition, it can be concluded that the latter is not the dominant factor in determining pyroxene compositions.
A brief survey was made of Plagioclase compositions in selected basalts. Results are shown in Table 3 . Plagioclase phenocrysts in Site 338 basalts have calcic cores (An78-βo zoned to . Groundmass microlites range from Amo to An64 and probably range down to at least AΠÓO. Variations in phenocryst composition in Site 342 basalts suggests a complex history of Plagioclase crystallization. There are two compositional groups of phenocrysts, one with Amo core composition and a second with AΠÓO core composition. Zoning is quite pronounced with rims of Am4 composition. At Site 344, Plagioclase phenocrysts have An77 composition and may be continuously zoned to An33. This represents the most extreme compositional variability in any of the basalts analyzed.
All of the plagioclases contain minor amounts of Ti, Mg, and Fe. Generally there is a positive correlation between An content and Ti and Mg abundances. In addition, the Mg/Fe ratio decreases with decreasing An content. The highest Mg/Fe ratios are associated with quenched Plagioclase in Site 338 basalts. Probably the partitioning of Mg and Fe into the Plagioclase is not an equilibrium process for these plagioclases.
We have also briefly examined the Fe-Ti oxides in these basalts. Surprisingly, most contain primary ilmenite with minor or no titanomagnetite. Analysis of co-existing ilmenite and titanomagnetite could only be accomplished in the coarse diabase at Site 342, indicating crystallization parameters of 1020°-1040°C and F02 = I0-10 . 5 -10" 11 atm.
SUMMARY
All basaltic rocks are either quartz or olivine tholeiites which are best divided on AI2O3 and TiCh contents. In terms of major elements and limited trace element abundances, samples from Sites 336, 337 and 348 are abyssal tholeiites typical of basalts dredged from active mid-oceanic ridges. Samples from Sites 338, 344, and 345 are high-alumina tholeiites, but some have high Mg/Fe ratios that serve to distinguish them from high-alumina abyssal tholeiites. Basalts with distinctly higher K2O, Tiθ2, and overall greater enrichment in lithophile trace elements, occur at Sites 342, 343, and possibly 350. Diabase at Site 344 appears to contain patches of high TiCh FeO material which may represent local segregations of in situ fractionated liquid.
Phase chemical studies indicate the ubiquity of Plagioclase and pyroxene, general lack of olivine, and rarity of titanomagnetite relative to ilmenite. Compositional zoning is most pronounced in Plagioclase phenocrysts which may have grown largely prior to eruption. Compositional zoning is not extensive in the pyroxenes which are all diopsidic augites, and trends are indicative of rather fast, metastable crystallization. Minor element abundances in both Plagioclase (Fe, Mg, Ti) and pyroxene (Al, Ti, Cr) indicate an influence of bulk mineral chemistry, but also cooling rate has had a large effect. Note: 1,2 = Phenocrysts; 3,4 = groundmass grains; 5-7 = center to edge of phenocrysts; 8 = center of phenocryst; 9-11 = center to edge of phenocrysts. Note: 1,2 = Edge and center of phenocryst; 3 = center of small phenocryst; 4,5 = edge and center of phenocryst; 6,7-groundmass grains; 8-11 = phenocrysts. Note: 1-3 = Edge to center, phenocryst; 4,5 = edge to center, phenocryst; 6-8 = edge to center, phenocryst; 9, 10 = groundmass microlites; 11, 12 = edge and center of phenocryst; 13, 14 = center and edge of phenocryst; 15 = inclusion in Plagioclase; 16-23 = microphenocrysts. Note: 1-3 = Edge-center of phenocrysts, 5 = center of phenocryst; 6-8 = center-edge of phenocryst; 9, 10 = center of phenocrysts; 11-14 = individual phenocrysts; 15-19 = center of phenocrysts; 20-22 = center to edge of phenocryst; 22-26 = center to edge of phenocryst. 
